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1 . This international preliminary examination report has been prepared by this International Preliminary Examining 
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This REPORT consists of a total of 
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[— I This report is also accompanied by ANNEXES, i.e., sheets of the description, claims andyor drawings which have 
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(see Rule 70. 16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of ]_ sheets. 
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I. Basis of the report 



1 . With regard to the elements of the international application:* 
[ [ the international application as originally filed 

the description: 

pages 1-5 _ 

pages 

pages 



, as originally filed 
, filed with the demand 



, filed with the letter of 



, as originally filed 

as amended (together with any statement) under article 1 9 

, filed with the demand 



1 | the claims: 
pages 
pages 

r^es 

pagcs g , filed with the letter of 1 2 . 04 ,2001 

| | the drawings: 
pages 
pages 
pages 



, as originally filed 
, filed with the demand 



, filed with the letter of 



| | the sequence listing part of the description: 



pages 
pages 
pages 



, as originally filed 
, filed with the demand 



( filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the inteniational application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

| | the language of a translation furnished for the purposes of international search (under Rule 23.1 (b)). 
j j the language of publication of the international application (under Rule 48.3(b)). 

□ the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

| | contained in the international application in written form. 

| [ filed together with the inteniational application in computer readable form. 

| | furnished subsequently to this Authority in written form. 

j | furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently famished written sequence listing does not go beyond the disclosure in the 
international application as filed has been famished. . 

□ Hie statement that the information recorded in computer readable form is identical to the written sequence listing has 
been famished. 

4. [^] The amendments have resulted in the cancellation of: 
| | the description, pages 
| | the claims, Nos. 



| | the drawings, sheet/ fig 



□ This report lias been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2 (c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 1 4 are referred to 
in this report as "originally filed" and are annexed to this report since the}' do not contain amendments (Rules 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 
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Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-12 



1-12 
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2. Citations and explanations (Rule 70.7) 

The claimed invention relates to a process for producing a 
polymer product cross-linked by silane. The polymer is 
produced by feeding a polymer, a silane, an initiator and a 
cross-linking catalyst into an extruder resulting in a grafted 
material, which is thereafter cross-linked by using water. 

The invention intends to solve the problem associated with 
unsatisfactory cross-linking degree in the produced polymer by 
determining the grafting degree of the grafted material on- 
line and continuously adjusting the amounts fed to the 
extruder based upon the obtained result. 

Amended claims 1-12 were filed with the letter of 12.04.2001. 
The subject matter of the claims is restricted to a process 
where the concentrations of the components affecting the 
grafting degree are determined in the flow line after 
grafting . 

The most relevant document cited in the International Search 
Report was: 



Dl 



GB 2202537 A 



Document Dl makes known a method for the control of a 
continuous-flow process where side-chains are grafted to a 
polymer. The process comprises continuous measuring of at 
least one rheological property of the polymer at a place where 
at least a substantial part of the grafting has taken place. 
The reagent concentration is adjusted in order to maintain the 
measured property within pre-set limits. 

.../... 
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Supplemental Box . 

(To be used when the space in any of the preceding boxes is not sufficient) 



Continuation of: BOX V 

The difference between the claimed invention and Dl is that in 
the claimed invention the control is based on separate 
measurements of the contents of said components in the grafted 
material, whereby the dosage of the components can be 
controlled. Dl discloses the measuring of rheological 
properties, e.g. viscosity, instead of measuring the grafting 
degree itself. The measuring of the rheological properties 
does not separately show the concentrations of silane and 
peroxide, and on basis of e.g. a viscosity measurement it is 
not possible to solve the problems relating to wrong 
concentrations of silane and peroxide. 

In view of the above, it is considered that the invention 
claimed in claims 1-12 fulfils the requirements of novelty, 
technical applicability and inventive step. 
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CLAIMS (amended on April 12, 2001) 

1 . A process for producing a polymer product cross-linked by silane 
where a polymer, a grafting agent, an initiator and a cross-linking catalyst and 
possible additives are fed into an extruder and extruded, whereafter the 

5 grafted material obtained is cross-linked using water and the catalyst for 
obtaining a cross-linked polymer product, in which process the grafting degree 
of the grafted material is controlled by an on line method, 
characterized by determining in the flow line after grafting the 
concentrations of the components affecting the grafting degree and based 
10 upon the results obtained, continuously adjusting the amounts of the 
components to be fed into the extruder in order to obtain the desired grafting 
degree. 

2. A process as claimed in claim 1, characterized by 
determining the concentrations by using IR spectrometry. 

15 3. A process as claimed in claim 1 or 2, characterized by 

also determining the cross-linking degree of the cross-linked polymer product. 

4. A process as claimed in any one of claims 1 to 3, 

characterized by determining the cross-linking degree using a 

thermomechanical analyzer. 
20 5. A process as claimed in any one of claims 1 to 4, 

characterized by using a polymer, which is a polyethylene. 

6. A process as claimed in any one of claims 1 to 4, 
characterized by using a grafting agent, which is a siiane compound. 

7. A process as claimed in claim 6, characterized by using 
25 a silane compound, which is a vinyl trimethoxy silane. 

8. A process as claimed in any one of claims 1 to 7, 
characterized by using an initiator, which is a peroxide. 

9. A process as claimed in claim 8, characterized by using 
dicumyl peroxide as an initiator. 

30 10. A process as claimed in any one of claims 1 to 8, 

characterized by using dibutyltin dilaurate as a cross-linking catalyst. 

1 1 . A process as claimed in any one of claims 1 to 10, w h e r e the 
grafted product is a cable or conductor insulation. 

12. A process as claimed in any one of claims 1 to 1 1 , w h e r e the 
35 grafted product is a pipe. 
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CLAIMS 

I . A process for producing a polymer product cross-linked by silane 
where a polymer, a grafting agent, an initiator and a cross-linking catalyst and 
possible additives are fed into an extruder and extruded, whereafter the 

5 grafted material obtained is cross-linked using water and the catalyst for ob- 
taining a cross-linked polymer product, characterized by determining 
the degree of the grafted material using an on line method, and based upon 
the result obtained, continuously adjusting the amounts of the components to 
be fed into the extruder in order to obtain the desired grafting degree. 
10 2. A process as claimed in claim 1, characterized by deter- 

mining the grafting degree using IR spectrometry. 

3. A process as claimed in claim 1 or 2, characterized by 
also determining the cross-linking degree of the cross-linked polymer product. 

4. A process as claimed in any one of claims 1 to 3, charac- 
15 terizedby determining the cross-linking degree using a thermomechanical 

analyzer. 

5. A process as claimed in any one of claims 1 to 4, charac- 
ter i z e d by using a polymer, which is a polyethylene. 

6. A process as claimed in any one of claims 1 to 4, charac- 
20 t e r i z e d by using a grafting agent, which is a silane compound. 

7. A process as claimed in claim 6, characterized by using 
a silane compound, which is a vinyl trimethoxy silane. 

8. A process as claimed in any one of claims 1 to 7, charac- 
terized by using an initiator, which is a peroxide. 

25 9. A process as claimed in claim 8, characterized by using 

dicumyl peroxide as an initiator. 

10. A process as claimed in any one of claims 1 to 8, charac- 
ter i z e d by using dibutyltin dilaurate as a cross-linking catalyst. 

I I . A process as claimed in any one of claims 1 to 10, w h e r e the 
30 grafted product is a cable or conductor insulation. 

12. A process as claimed in any one of claims 1 to 1 1 , w h e r e the 
grafted product is a pipe. 



